Effects of IgM from rheumatic fever patients on intracellular calcium levels of neonatal rat cardiac myocytes.
Rheumatic fever (RF), a potential sequela of Streptococcus pyogenes pharyngitis, sometimes results in myocarditis and heart failure. Antibodies have been implicated in the pathogenesis of RF and anti-cardiac myosin antibody levels are elevated in RF patients. Since myocarditis is associated with altered cardiomyocyte calcium transients it was of interest to determine the direct effects of RF patient antibodies on calcium transients in cultured myocytes. RF patient polyclonal IgM treatment caused increased calcium retention by neonatal rat heart cells in vitro as determined with isotopically labeled calcium. Therefore, to further characterize this finding, calcium transients were evaluated by real time fluorescence spectroscopy and deconvolution imaging. RF patient polyclonal IgM produced increased calcium retention during the relaxation stage of the contraction cycle leading to a slowing of contraction rate, disorganized calcium transients, and eventual tetany. In contrast, calcium transient studies of cardiomyocytes following treatment with monoclonal anti-myosin antibodies revealed declining intracellular calcium levels, accompanied by disorganized transients and tetany. Treatment with both antibodies led to myocyte dysfunction and these novel findings suggest a role for antibodies in the pathogenesis of the myocarditis associated with rheumatic carditis.